Background: low back pain (LBP) is related to disability and work absence and accounts for high economical costs. The management of LBP comprises a range of different intervention strategies including surgery, drug therapy, and non-medical interventions. Failed back surgery syndrome is a common problem with enormous costs to patients, insurers, and society, defined as persistent back and/ or leg pain after spine surgery. The etiology of failed back surgery can be poor patient selection, incorrect diagnosis, suboptimal selection of surgery, poor technique, failure to achieve surgical goals, and/or recurrent pathology. Aim of the Work: to evaluate the efficacy, safety and outcome of radiofrequency as a method for management of patients with chronic low back pain. Subjects and Methods: this prospective study was conducted at El Galaa Military Hospital starting from January 2017. Twenty-five patients with chronic low back pain with mal-response to medical treatment justified for receiving interventional pain management as a conservative method of treatment of low back pain. They were subjected to radiofrequency neurotomy as a method for managing low back pain. Results: there was highly statistically significant decrease in pain score immediately, 1 week, 1 month and 3 months than pain score before RF with p-value < 0.01and there was highly statistically significant difference between daily living activities before RF and daily living activities at different times of measurement with p-value < 0.01. Conclusion: low back pain is a medical, social and economical problem. Radiofrequency neurotomy had advantage regarding the long term follow up but the costs and equipment-wised problem still make it less prevailed. Recommendations: longer follow up and randomized study if could be conducted the results may indicate much clues.
INTRODUCTION
Low back pain is extremely prevalent, and is the second most common reason for people to seek medical attention (1) . Low back pain accounts for 15% of all sick leaves from work, and is the most common cause of disability for persons less than 45 years age (2) . A major proportion of the adult population has low back pain at some stage of life. Although most patients are treated successfully with conservative treatment or without treatment, a substantial group of patients develop chronic pain symptoms (lasting longer than three months). Patients with chronic low back pain account for most reported healthcare and socioeconomic costs (3) . (4) introduced the concept of mobile lumbar segment in 1968 to refer to the junction between two lumbar vertebrae formed by the intervertebral disc, intervertebral ligaments, articular facets and muscles of the lumbar spine. Therefore, low back pain may arise from several structures such as the discs, ligaments, musculature, sacroiliac joints and articular facets as there may be discogenic pain, facet arthropathy, sacroiliac pain.
Schmörl and Junghanns
Conservative treatment options for chronic low back pain may include pharmaceuticals, manual therapy (eg, massage, physiotherapy, spinal manipulation), exercise therapy (eg, aerobic activity, muscle strengthening), and educational or psychological therapies (eg, cognitive behavioral therapy, support groups, educational sessions). If conservative treatments are unsuccessful, more invasive methods, such as steroid injections, nerve blocks, cryoablation, radiofrequency ablation (RFA) or surgery, can be attempted (5) . Radiofrequency denervation of medial branches is one of the treatment options for patients with chronic low back pain. In radiofrequency denervation, a radiofrequency generator produces an alternating current through an electrode, thereby inducing ionic movements in the tissue directly surrounding the active tip. This leads to molecular friction and heating of the tissue within a limited distance of the electrode (6) . Since Shealy (7) published his article on radiofrequency denervation of the lumbar facet joint in 1976, radiofrequency denervation procedures have been modified by many authors including Dasselaar et al. (8) , Sluijter et al. (9) , Dreyfuss et al. (10) and Cohen (11) . Many observational studies of patients whose low back pain was treated with facet joint radiofrequency denervation have reported 1971 improvement, as assessed by the patient or physician. Improvement of 60% to 80% has been reported in studies excluding patients with previous back surgery (12, 13) . Whereas studies including patients with back surgery have reported approximately 40% improvement (14) .
Aim of the study
The aim of this study is to evaluate the efficacy, safety and outcome of radiofrequency as a method for management of patients with chronic low back pain.
SUBJECTS AND METHODS Study design:
This is a prospective study that was conducted at El Galaa Military Hospital starting from January 2017. The study was approved by the Ethics Board of Ain Shams University.
Patients:
Twenty five patients with chronic low back pain with mal-response to medical treatment justified for receiving interventional pain management as a conservative method of treatment of low back pain. They were subjected to radiofrequency neurotomy as a method for managing low back pain. 3-Injection of local anesthesia for skin and subcutaneous anesthesia. 4-Implantation of the RF probe after confirmation of the position under fluoroscopy. 5-The electrodes were placed at the site of the dorsal ramus medial branches of the relevant facet joints. The electrode tip was placed parallel to the nerves at the angle between the superior articular process and the transverse process. 6-In case of sacroiliac joint the electrodes were placed at the site of lateral branches of S1 and S2. 7-We included both continuous and pulsed RF. 8-General sedation not used to provide adequate feedback during the procedure and to prevent some complications as a result of improper needle positioning. 9-The patients were discharged after 3 hours recovery.
METHODOLOGY

B. Outcome Assessment
Patients included in this study; all of them were assessed immediately after the procedure, after one week, after one month and after three months for:
1-Pain: clinically and by visual analogue score
. 2-The improvement of the daily activities. 3-The safety of the procedure.
C. Statistical Analysis
Data were collected, revised, coded and entered to the Statistical Package for Social Science (IBM SPSS) version 23. The quantitative data were presented as mean, standard deviations and ranges when their distribution found parametric and median, (IQR) when distribution found non parametric while qualitative data were presented as number and percentages.
The comparison between groups with qualitative data was done by using Chi-square test.
The comparison between independent groups with quantitative data and non-parametric distribution was done by using Mann-Whitney test. The comparison between paired groups with quantitative data and non-parametric distribution was done by using Wilcoxon-Rank test.
The confidence interval was set to 95% and the margin of error accepted was set to 5%. So, the p-value was considered significant as the following: P > 0.05: Non significant. P < 0.05: Significant. P < 0.01: Highly significant. Table ( 6) shows that there was highly statistically significant decrease in pain score immediately, 1 week, 1 month and 3 months than pain score before RF with p-value < 0.01. Table ( 7) shows that there was highly statistically significant difference between daily living activities before RF and daily living activities at different times of measurement with p-value < 0.01. Table ( 8) shows that there was no statistically significant relation found between age of the studied patients and pain score after procedure. Table ( 9) shows that there was no statistically significant relation found between age of the studied patients and daily activity after procedure. Table ( 10) shows that there was no statistically significant relation found between gender and pain score at different time of measurement after procedure except after 1 week pain score was found higher in females than males with p-value = 0.038.
RESULTS
Table (11):
Relation of gender with daily activity after radiofrequency neurotomy: Table ( 11) shows that there was no statistically significant relation found between gender and daily activity at different time of measurement after procedure. Table ( 12) shows that there was no statistically significant relation found between sciatica and pain score at different time of measurement after procedure. Table ( 13) shows that there was no statistically significant relation found between sciatica and daily activity at different time of measurement after procedure. Table ( 14) shows that there was no statistically significant relation found between operation and pain score at different time of measurement after procedure. Table ( 15) shows that there was no statistically significant relation found between operation and daily activity at different time of measurement after procedure.
Daily activity
DISCUSSION
Low back pain is extremely prevalent, and is the second most common reason for people to seek medical attention (1) .Low back pain accounts for 15% of all sick leaves from work, and is the most common cause of disability for persons less than 45 years age (2) . A major proportion of the adult population has low back pain at some stage of life. Although most patients are treated successfully with conservative treatment or without treatment, a substantial group of patients develop chronic pain symptoms (lasting longer than three months). Patients with chronic low back pain account for most reported healthcare and socioeconomic costs (17) . (4) introduced the concept of mobile lumbar segment in 1968 to refer to the junction between two lumbar vertebrae formed by the intervertebral disc, intervertebral ligaments, articular facets and muscles of the lumbar spine. Therefore, low back pain may arise from several structures such as the discs, ligaments, musculature, sacroiliac joints and articular facets as there may be discogenic pain, facet arthropathy, sacroiliac pain.
Schmörl and Junghanns
Conservative treatment options for chronic low back pain may include pharmaceuticals, manual therapy (eg, massage, physiotherapy, spinal manipulation), exercise therapy (eg, aerobic activity, muscle strengthening), and educational or psychological therapies (eg, cognitive behavioral therapy, support groups, educational sessions). If conservative treatments are unsuccessful, more invasive methods, such as steroid injections, nerve blocks, cryoablation, radiofrequency ablation (RFA) or surgery, can be attempted (5) . Radiofrequency denervation of medial branches is one of the treatment options for patients with chronic low back pain. In radiofrequency denervation, a radiofrequency generator produces an alternating current through an electrode, thereby inducing ionic movements in the tissue directly surrounding the active tip. This leads to molecular friction and heating of the tissue within a limited distance of the electrode (6) . Since Shealy (7) published his article on radiofrequency denervation of the lumbar facet joint in 1976, radiofrequency denervation procedures have been modified by many authors including Dasselaar et al. (8) , Sluijter et al. (9) , Dreyfuss et al. (10) , Cohen (11) . Many observational studies of patients whose low back pain was treated with facet joint radiofrequency denervation have reported improvement, as assessed by the patient or physician. Improvement of 60% to 80% has been reported in studies excluding patients with previous back surgery (12, 13) . Whereas studies including patients with back surgery have reported approximately 40% improvement (14) . 1977 Pain score decreases after intervention then re-raises after. Also, daily activity grade improves after intervention then re-worsens after then. Pain scores at different times of follow up were significantly decreased than that before intervention that agrees with the results obtained by Manchikanti et al. (18) . A comprehensive narrative review of lumber medial branch neurotomy was presented by Bogduk et al. (19) Two main problems in the assessment of studies were described: first, a technique without parallel needle placement, and second, an inconsistent patient selection.
Considering the historical development of the radiofrequency neurotomy, it is obvious that different techniques were used, which cannot be compared with one another. The position of the electrode plays an essential role. For optimal coagulation of the medial branch, the electrode should be placed parallel to the nerve. The earliest studies used the technique described by Shealy (20) in 1974 to 1976. Good success was claimed even if it was not possible to coagulate the nerve with the Shealy technique. The study of Gallagher et al.
(21) also used the Shealy technique. In the later study of Leclaire et al. (22) the operative technique wasn't described, the outcome was poor. Negative results were also found in the study of van Wijk et al. (23) again, an inaccurate surgical technique was used (24) . In other studies, the patient selection was questionable. Van Kleef et al. (25) did not select patients on the basis of controlled medial branch blocks but did require 50% pain relieve after single diagnostic blocks. A low success rate with a short duration was the result. Forty seven present of the treated patients achieved pain relief and improvement in disability and a reduction in pain medicine. Nath et al. (26) included patients with different pain sources controlled blocks and a correct technique were used complete and enduring pain relief was not reported, because patients still had other sources of persisting pain. However, for the pain for which patients were treated, the study showed significant improvements after radiofrequency neurotomy.
The first study with the appropriate selection criteria and correct surgical technique was the descriptive study of Dreyfuss et al.
